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Beryl company is committed to development and production of high performance E-
Caps, Polymer Caps and Super Capacitor. The company offers multiple series of high
quality capacitors to satisfy wide application, and it owns three renowned brands of

“BERYL” , “& ” and “EDLCON” . The EDLC products cover three structures of
radial type, snap-in type and cylindrical type. There are three series of cell products and
modules, including Standard Series (BCS), High Capacitance Series (BCC) and Low ESR
Series (BCE). We also provide customized products and design services of relevant
energy manage system.

Beryl are certified to ISO 9001, 1SO14001, IATF16949 and IPMS (Intellectual
Property Management System). It has applied for a number of patents, and organized

“Guangdong high performance capacitor Engineering Technology Research Center” ,
which was identified as “Guangdong provincial enterprise technology center” . Beryl
widely cooperates and communicates with experts at home and abroad in technology, by
the way of building its foreign technical teams from Japan, German and American, and
promoting the establishment of university—industry cooperations.

Beryl has been adhering to the quality policy of “Get confidence with quality, Get
victory with service, Get leading with technology, Get exceeding on expectancy” , the
environment policy of “Comply with regulations, Refuse to poisons, Prevent pollution,
Save resources” , and the service commitment of “To stand on the position of the
customer perspective, To manufacture in professional insight, To deal under win-win
relationship” , to provide high quality products and services for customers.
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Electric Double Layer Capacitor Introduction

151 5{tE Features and Advantages

o RAFE., BINZ

o G 4E4A(500,000% TE A 78 7 B, 1 04 1 Al & )

° EHIZFER~TRERIEAR

s EHIREMBSIE, MEE. BEESR, BREME. BKEGWEAL,
s RUTENRGZMAAR

e | ow ESR, high power

WE EFE 2%

Electric Double Layer Capacitor

RoHS

compliant

® Maintenance-free (500,000 cycles of charge and discharge, ten years of service life)

® Customized dimensions of products are available.

® Provide customized special specifications, such as high temperature, high voltage,

ultra—low ESR, ultra-low self discharge and longer life.

e Offer integral system solution.

RiFA2£8Y Application Types

o NI REATE[FEZHEIE Small power and short time backup supply

o [RIFFE I Fast charging and discharging

o R E KINE K Short—term peak power assistant

e {KiRE31 Low temperature starting

o Tifige R eEEE UL Industrial energy storage and energy recovery
e X 3tfiBE Wind and Solar energy storage

Rl Application Areas

e T\l Industry

o ;i EH F =M Consumer electronics
e 57 Medical treatment

e Bz H Traffic

e £ Military
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Product Outline
BCS {5 %%l BCS Standar Series

WEE SR F &R

Electric Double Layer Capacitor

\

e E#M A E Normal capacitance performance

e T{EiBFE Operating temperature: -40C ~ +70C
e ZiZE B £ Rated voltage: 2.7V

e R~f Size: ®8 ~ ®35

o &I K Life cycles: >500,000

oLCoy, |
BCS
|
gbLCay
BCS
2.7V 100r

L
s _B.C,s',]"‘ (

=

BCC 58 =%7%I BCC High Capacitance Series

e 5 A& High capacitance

e T ;B E Operating temperature: -40C ~ +70C
e FEHWE Rated voltage: 2.7V

e R ~f Size: ®8 ~ ®60

o fEIR X Life cycles: >500,000

ULCR,
Eece
27V 110p

guLCYy,

gULCoy
g0LCay BCC
BCC 27V 110p

2.7V Tor
g0LCay
€uLCoy BCC

BCE {£APHZ%!I BCE Low ESR Series

e {XMFE Low ESR

e T &8 Operating temperature: -40C ~ +70C
e NEME Rated voltage: 2.7V

® R~ Size: 8 ~ ®12.5

o fEIRX¥ Life cycles: >500,000

BMW #HBUHEZHZE %5 BMW Small Module Series

o KT H Low leakage current
e T{E;8E Operating temperature: -40C ~ +70C
o FEHE Ratedvoltage: 5.5V, 7.5V

o R <f Size: ®8 ~ ©18 S4B 7= F25 /35
2 or 3 capacitors of lead type in series

EbDLCcon
BMW
5.5V 5F
ELLCON
ol S

7.5V 1F CSAV IS

BMB E#liE4HZ%] BMB Customized Module Series

ottt RIYEFFBEFARFEAZIR

Customized performance and size to satisty different use
oiR Mt REERRRIT

Design for energy management system
ek ERAEURSEATEMY

Cell was sorted and matched to improve reliability of module
o T ;8 FE Operating temperature: -40C ~ +70C
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Part Number System

BA A/ RIERRES Cell and Small Module P/N

[112]3] [4]5]s]
BCS 2R7 M 506

YS

s

W RS =%

Electric Double Layer Capacitor

| | I 1

-20 ~ +50

-20 ~ +20

SHEE
Lead type bulk

0~+30

~10 ~+30

A ER
2-solder pin
Snap-in

-20~+100

st 248
4-solder pin
Snap-in

LA =R
2-soldersheet
Snap-in

SRAEF S|
Two ends with
screw

EFIEAREB Customized Module P/N

[112]3] [4]5]e]7] [9[10[11[12]
BMB 0480 M 1650

FeAE S| H
Two ends without
screw

SRS H

Lead at two end

SEtrhiE 5]

Lead in middle

S5t—MI5] H

Lead at one side

C
10

I R I

-20 ~+50

-20 ~ +20

PCBTi BB 1E &
Without wire
from PCB

TINE
Without case

T

Without balance

0~+30

-10 ~+30

S&314

Wire lead

REEE
PET heat shrink tube

wEhaE

Passive balance

-20 ~+100

LS|

Connection box

BT
Plastic shell with
expoxy filling

EzE

Active balance

EERSIH

Connection sheet

KRR IR

Paint iron case

&SI

Terminal lead

R

Stainless steel case

SAEEMNE

Aluminum case
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' \ K\ /A | \ y \ Electric Double Layer Capacitor

BCS #5 B K5 o

BCS Standard Series

A4S =~
pLeQ,, |
5 e Eca ™|
S
{5 = Features T o

o [REMEE, KIFER Low self-discharge and low leakage current goLCoy,

o MAEE ., BAE M Consistent performance with high reliability ‘
. ]
o K& . R4 Long life and free of maintenance € EBCSE"u

R Application

® EEE{LFR Smart meters
e EZhE R Start power
e [5& IR Back-up power

P~ miig Specifications

BERE
Rated voltage -

RIAEE
Surge voltage 2.85V

Nominal cap. range 1.0F ~ 500 F
FERE _ _ _ _ _
Capacitance tolerance —20% ~ +50%; —20% ~ +20%; -10% ~ +30%
TiERE
Operating temperature

-40C ~ +70TC
#F25CT, NIEEBGEBRASETEBEMEFEBEBERIEHRE(>500,000%),
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,
BREL (=500,000 cycles)
Cycle life characteristics H[ET{ Capacitance change | < #%#{EM30%; < 30% of initial value
HIBEEZ{Y Internal resistance < ¥]IEEMI2{E; < 2timesofinitial value
ShIEE4L Appearance THETWL; No apparent change
B B Temperature: +70C
FJE Voltage: EiZEEJE Rated voltage
EEANES Mk B Duration of testing: 2,000(+48)hrs
High temperature load time | Z&Z{ Capacitance change < ¥ITAEMI30%; < 30% of initial value
MBEZE{L Internal resistance < ¥IfAER2ME; < 2timesofinitial value
5pEZ4Y Appearance BT, No apparent change
B Temperature: T+2TC (-40C<T=<+70TC))
MK Bf & Duration of storage: 12hrs
38 g J 1%k Non-loaded
Temperature characteristics AET 1L Capacitance change < ¥IR1ERI30%; < 30% of initial value
MBEZE{L Internal resistance < ¥ ER2ME; < 2timesofinitial value
ShIR Y, Appearance THETWL; No apparent change
HE Voltage: Ei%E F /% Rated voltage
18338 E Relative humidity: 90%~95%
MK Bf & Duration of testing: 240hrs
R B E Temperature: 40+2T
Humidity characteristic A BT Capacitance change < #141EHI30%; < 30% ofinitial value
M PBEZE{L Internal resistance < #MEE/2(E; < 2timesofinitial value
SpI ALY, Appearance TR, No apparent change
#xM& Amplitude: 1.5mm
$Z Frequency: 10~55Hz
SR 75 [a Direction: X,Y,Z(2hrs)
Vibration resistance ik B4 Duration of testing: 6hrs
H[ BTk Capacitance change < #A{ER30%; < 30% ofinitial value
M FEZE4L Internal resistance < ¥ ER2ME; < 2timesofinitial value
ShIRZE4Y, Appearance TR ; No apparent change
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Electric Double Layer Capacitor

=

(Negative polarity

@®D=x1.0max

15min  4min

e 4 A Snap-intype

e Mt TZ Type

oD 22
P 10

B4 H 70

x
©
£
9
H
a)
A

e HLK TL Type

®D 22
[ 10

j S W& H 7.0
(- Negative polarity

H+0.5

ol e

@D=+1.5max

sleeve

e M%t TK Type
oD
P

4 H

@D=+1.5max
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e 548 Radial type

RREEER
Max. ESR

7= AR

Part number RETER R

Voltage Cap.

V) F) ®DxL

(mm)

ESRac
(1kHz/mQ)

BCS2R7X105YS0812 8x12

ESRbc

IECi%
(mQ)

Electric Double Layer Capacitor

&N
T{EBR
Maximum

=R RA
IEERR RERR
Maximum Maximum
Continuous Peak Leakage
Current(A) Current Current
(AT=15C) (A) (72hrs/mA)

NEEE RAHE REETE
Power Maximum Energy
Density Energy Density
(W/kg) (W.h) (Wh/kg)

BCS2R7S205YS0816 8x16

BCS2R7S335YS0820 8 x20

BCS2R7S505YS0825 8x25

BCS2R7S505YS1020 10x20

BCS2R7M705YS1025 10x25

BCS2R7M106YS1030 10x 30

BCS2R7M106YS1B20 12.5x20

BCS2R7M126YS1B25 12.5x25

BCS2R7M156YS1B30 12.5x 30

BCS2R7M206YS1B35 12.5x 35

BCS2R7M256YS1625 16 x25

BCS2R7M306YS1630 16 x 30

BCS2R7M406YS1835 18 x 35

BCS2R7M506YS1840 18 x40

BCS2R7M606YS1840 18 x40

BCS2R7M107YS1860 18 x 60

o % Snap-intype

R~

E
Size

HE

Rated Rated

Voltage Cap.
(4%) (F)

FRFR

QA w8

Part number
ESRac

(1kHz/mQ)

®DxL
(mm)

BCS2R7V107TZ2245

RAFEBER
Max. ESR

ESRbc

IECi%
(mQ)

RBA =N RA
TiERIR IEERR RERR
Maximum Maximum Maximum
Continuous Peak Leakage
Current(A) Current | Current
(AT=15TC) (A) (72hrs/mA)

NEEE
Power
Density
(Wrkg)

BAGE HREERE
Maximum  Energy
Energy Density
(W.h) (Wh/kg)

BCS2R7V127TZ2250

BCS2R7V157TZ2550

BCS2R7V227TZ3050

BCS2R7V257TZ3055

BCS2R7V367TZ3560

BCS2R7V407TZ3566




EnLcon’®
BCC BEERFSI

BCC High Capacitance Series

%3 Features |

= i B

® 5 &= High capacitance
o [KEMEZH Low self-discharge
e KFE4y Long life

R Application |

e ZHELE Electronic toy
o [5#% B iF Back-up power
e A% B+ Bus

7= R H#E Specifications |

BERE
Rated voltage
RIAEE
Surge voltage

FELE
Nominal cap. range
FERE
Capacitance tolerance
TRRE
Operating temperature

W R 25 %

Electric Double Layer Capacitor

2.7V

2.85V

1.0F ~ 3000F

—20% ~ +50%; —20% ~ +20%; -10% ~ +30%

-40C ~ +70C

E25CT, WUIERE it i L 75 =5 72 A FE JE 0 - 51 E P /& 18 /8 B4 72 A FE (>500,0003%)
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,
(=500,000 cycles)

fEIRFE
Cycle life characteristics

=Ear

A=71k Capacitance change
M BEEE{L Internal resistance
SpM A4 Appearance

B B Temperature: +70C
FJE Voltage: EiZEEJE Rated voltage

ik Bf 4 Duration of testing: 2,000(+48)hrs

< WITR1ERIB0%;
< ¥RER21E;

30% of initial value
2 times of initial value
No apparent change

< WA 1EHI30%;
< M ER2AE;
THBEN;

=
=

BB Ew
High temperature load time

30% of initial value
2 times of initial value
No apparent change

RET{ Capacitance change
A PBAZE{L Internal resistance
5pE=4Y Appearance TR,
B Temperature: T+2C (-40C<T<+70TC )
MK Bf & Duration of storage: 12hrs

J 1%k Non-loaded

A[EBT{ Capacitance change
MBEZE{L Internal resistance < ¥IRER2ME;
S EE4, Appearance TR RIS ;
HE Voltage: Ei%E F /% Rated voltage

18338 E Relative humidity: 90%~95%

MK Bf & Duration of testing: 240hrs

=
=

mEE
Temperature characteristics

< MK ERSZ0%; 30% of initial value

=
< 2times of initial value
No apparent change

AR

B & Temperature: 40+2TC

Humidity characteristic

HZEZT Capacitance change

< ¥IR1ERI30%; 30% of initial value

M PBEZEL Internal resistance

=
=

< ¥IIRER26E;

2 times of initial value

SPMEZ{L Appearance

TR, No apparent change

iRt
Vibration resistance

=& Amplitude: 1.5mm

$Z Frequency: 10~55Hz

75 [a Direction: X,Y,Z(2hrs)

iz B4 Duration of testing: 6hrs

A[EZT{ Capacitance change

=

= 30% of initial value

HIRERIZ0%;

A BEZE/L Internal resistance

<
< ¥R fER2E; <

2 times of initial value

ShIRZE4Y, Appearance

FTHHEETN;

No apparent change
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N \ Electric Double Layer Capacitor

* 5% & Radial type

sleeve

@d=+0.05

@D =*1.0max

(Negative polarity

15min  4min

e £ A Snap-intype

o Wt TZ Type
oD 22
P 10
B H 7.0

@D=*1.5max

e HLK TL Type
oD 22
P 10
M4 H 7.0

pD=+1.5max

sleeve

e M%t TK Type
oD
P

B4 H

pD=+1.5max

$14.5+0.1
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Electric Double Layer Capacitor

BBYF= & Standard Produ

BCC2R7S205YS0812

BCC2R7S305YS0816

BCC2R7S405YS0820
BCC2R7S505YS1016
BCC2R7M705YS1020

BCC2R7M106YS1025

BCC2R7M126YS1030

BCC2R7M126YS1B20

BCC2R7M156YS1B25

BCC2R7M206YS1B30

BCC2R7M256YS1B35

BCC2R7M286YS1625

BCC2R7M356YS1630

BCC2R7M506YS1835

BCC2R7M706YS1840

BCC2R7M117YS1860

e 4 HA Snap-intype

BCC2R7V117TZ2245

BCC2R7V137TZ2250

BCC2R7V177TZ2550

BCC2R7V257TZ3050

BCC2R7V307TZ3055

BCC2R7V407TZ3560

BCC2R7V457TZ3566
BCC2R7V507TZ3570
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R B Dimentions (mm)

o fin 3| i B Cylindrical type

e 124+ CS Type

M12x1.75 : $60.8Max

11.5Min 11.5Min

®

14+0.3

® 3¢4t CC Type

0
®14-0.1

@

HBIFZ 2 Standard Products

BCC2R7V657CS6051 . 60 x 51 597.75

BCC2R7V128CS6074 : 60 x74 975.90

BCC2R7V158CS6085 : 60 x 85 1208.96

BCC2R7V208CS601X . 60 x 102 1588.24

BCC2R7V308CS601W ’ 60 x 138 2275.28
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BCE {EAFHEIZRS!

BCE Low ESR Series

%5 Features

e #B{X B Extremely low ESR
o RimE. SR &M Low leakage current and high reliability
e &4, 43P Long life and free of maintanence

R Application

e Si%ITE High-tech toy
e FEHEIRE Start power
o [5& R Back-up power

P~ miig Specifications

R B IE

Rated voltage s
RIAAEE

Surge voltage 2.85V

.

TEEHE
Nominal cap. range 1.0F ~10F

BERE —20% ~ +50%; —20% ~ +20%; —10% ~ +30%
Capacitance tolerance

LAERE _40% ~ +70C

Operating temperature
E25CT, LUIEE B {E B A 23 e 51 E B R A0 2 50 B I i8] & #F 78 7% B2 (>500,0003%)
Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,
BREL (=500,000 cycles)
Cycle life characteristics H[EBT{ Capacitance change | < #%{EMI30%; < 30% of initial value
M PFEZE4L Internal resistance < #ITA{ER2(E; < 2timesofinitial value
5hIEE4L Appearance BT, No apparent change
B B Temperature: +70C
FEJE Voltage: ZizEHJE Rated voltage
EEANES X B4 Duration of testing: 2,000(+48)hrs
High temperature load time | &&Z{L Capacitance change < ¥HB1EHIS0%; < 30% ofinitial value
MIBEES 4L Internal resistance < ¥IfAER2ME; < 2timesofinitial value
SpEE4Y Appearance BT, No apparent change
B Temperature: T+2T (-40C<T<+70TC)
ik Bt € Duration of storage: 12hrs
38 R J 51k Non-loaded
Temperature characteristics HET 1 Capacitance change < YK 1ERI30%; < 30% of initial value
MBEZE{L Internal resistance < ¥HAER2ME; < 2times ofinitial value
ShI Y, Appearance BT ; No apparent change
M E Voltage: %Iz FJE Rated voltage
18348 E Relative humidity: 90%~95%
ik B Duration of testing: 240hrs
R B E Temperature: 40+2T
Humidity characteristic AET Capacitance change | < ##{E#HIS0%; < 30% of initial value
M PR Internal resistance < #EER2E; < 2timesofinitial value
SMREE{L Appearance TR ; No apparent change
#xM& Amplitude: 1.5mm
$Z Frequency: 10~55Hz
IR ﬁl"ﬁ] Diriection: XX Z(2hts)
Vibration reEstance ik B Duration of testing: 6hrs
AE=%T{k Capacitance change < ¥R EMIB0%; < 30% of initial value
M BEZS{L Internal resistance < ¥l ER2ME; < 2times ofinitial value
ShIMEE4Y, Appearance LRI ; No apparent change

12
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\ Electric Double Layer Capacitor

@D=1.0max

MBIz S Standard Products

BCE2R7X105YS0812 ; 8x12

BCE2R7S205YS0816 : 8x16

BCE2R7S335YS0820 s : 8x20

BCE2R7S505YS0825 ; 8 x 25

BCE2R7S505YS1020 . 10x20

BCE2R7M705YS1025 : 10 x 25

BCE2R7M106YS1030 s 10x 30

BCE2R7M106YS1B20 . 12.5x 20
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BMW fBIiRARS

BMW Small Module Series

$5 5 Features

ELDLcOnN 75V 1F
3 ey . Sas'yllng EnLcon

o [KiFmF, KFd Low leakage current, long life s

e SEEE. AINZE High power, high energy density AL

e 2431 Maintenance-free '

o ATEH, i#EMNEER Module customized to meet different requirement

RZF Application

° HEEUFR Smart meters
° EEZKH Intelligeent home appliance
e HEIHLAE Electronic toy

= ERtg Specifications

#E B IR '
Rated voltage 55V; 7.5V

AELHE
Nominal cap. range 0.33F ~ 50F

HRRFE I _
Capacitance tolerance —20% ~ +50%; -20% ~ +20%

e -40C ~ +70C

Operating temperature
E25C T, WUEE 7 {EE S 2S5 E B E A 50 E B & B &3 78 AL B (>500,000%)

Capacitors charge—discharge between rated voltage and half rated voltage under constant current at +25C,

BHRES (=500,000 cycles)
Cycle life characteristics ANEBT Capacitance change | < ##{ERIB0%; < 30% ofinitial value
ABEZE{X Internal resistance < ¥4 {ER2HE; < 2times ofinitial value
SMIZE{K Appearance TR, No apparent change
B Temperature: +70C
Bk Voltage: #iEHJE Rated voltage

SEAEES i Bt Duration of testing: 2,000(+48)hrs
High temperature load time | Z&Z{L Capacitance change < ¥IHA1EM30%; < 30% ofinitial value
WM PBEZE{ Internal resistance < ¥ITAER2E; < 2times ofinitial value
SN EZ{L Appearance THHBETWL; No apparent change
IR Temperature: T+2C (-40C<T=<+70TC)
ik Bt 4< Duration of storage: 12hrs

38R 7t fa 2 Non-loaded

Temperature characteristics | &3 Capacitance change < ¥HEER30%; < 30% of initial value
HBEZE4L Internal resistance < ¥IdR{ERI2ME; < 2times ofinitial value
S EE4L Appearance TR ; No apparent change
B JE Voltage: #1% FJE Rated voltage
XT38 FE Relative humidity: 90%~95%
i BF4€ Duration of testing: 240hrs

R IAF M BB Temperature: 40+2T
Humidity characteristic F[E T Capacitance change < ¥ EMB0%; < 30% ofinitial value

MBAZE{L Internal resistance < #1MB{ER2ME; < 2times ofinitial value

SpMEE4Y, Appearance B, No apparent change
#RiE Amplitude: 1.5mm
$MZ Frequency: 10~55Hz

FiiR M 73 [ Direction: X,Y,Z(2hrs)
Vibratioj::n resistance iR Bt < Duration of testing: 6hrs
A& Capacitance change < ¥IEBER30%; < 30% ofinitial value
A BEZE{L Internal resistance < ¥IRER2fE; < 2times ofinitial value
SpIMEE4 Appearance TR, No apparent change

14
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N \ Electric Double Layer Capacitor

e 5 5V-28 /2 cells in series connection

® MA Type

@d=+0.05

@d=+0.05

0

15min 4min  (Negative polarity . 15min 4min  JNegative polarity

® MB Type

\/‘L

X¢dio.05
| ‘

15min 4min  (Negative polarity

e 7.5V-38 /3 cellsin series connection

@d=+0.05

(Negative polarity
4min

®d+0.05

(Negative polarity
4min
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Electric Double Layer Capacitor

BRIz o Standard Products

BMW5R5X474MA0814 : 16x8x 14

BMW5R5S105MA0814 . 16x8x 14

BMW5R5S105MA0818 . 16x8x18

BMW5R5S155MA0822 ; - 16 x8 x22

BMW5R5S255MA0827 ; : 16 x 8 x27

BMW5R5S255MA1018 . ! 20x10x 18

BMW5R5S255MA1022 . : 20x 10x 22

BMW5R5M355MA1022 : : 20x 10x 22

BMW5R5M355MA1027 : ) 20x 10x27

BMW5R5M505MA1027 . 20x 10x 27

BMW5R5M505MA1032 . 20x 10x 32

BMW5R5M505MA1B22 : 25x 1822

BMW5R5M655MA1B27 i 25x 13 x27

BMW5R5M755MA1B32 . : 25x13x 32

BMW5R5M106MA1B32 J 25x13x 32

BMW5R5M106MA1B37 : 25x 13 x 37

BMW5R5M1B6MA1627 ; .5 [32x16x27

BMW5R5M156MA1632 ] 32x16x 32

BMW5R5M206MA1837 . 36 x 18 x 37

BMW5R5M256MA1842 - 36 x 18 x42

BMW5R5M306MA 1842 ; 36 x 18 x42

BMW5R5M506MA1862 ; 36 x 18 x 62

e 7.5V-38 /3 cellsin series connection

BMW7R5S334MB0814 . : 24 x8x14

BMW7R5S604MB0818 i A 24x8x18

BMW7R5S105MB0822 : 24 x8x22
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BMB E}I1EHA R

BMB Customized Module Series

E&l{E84H Custom module
o RPEAEXREFZSHMME., RTEALAFH, BE

XWE RS =%

\ Electric Double Layer Capacitor

HEBRBEREMRATR, BEEPREMEE. EEX,

® Design different performance and size of module, provide integrate solution of power system,

to satify different application in power output and energy storage.

1=Hi811TEH Designed module examples

MERE
Rated voltage 48v

48V

22F

o

MERE
Rated capacity 44F

165F

ESRoc <45mQ <65mQ

<6.0mQ

= pr
Eij(m%ﬁ%un. 100A 290A

Maximum peak current

1990A

BREERSE

MraEEFHX BREEMRE
Heat-shrinkable plastic sleeve

Outer packing Heat-shrinkable plastic sleeve

ERBINE
Metal case

48 2 it A 1
Voltage withstand HifDC: 1KV, %iiAC: 2.5KV

characteristic
=] =
I{IEIJmEzE@ —40"“+70°C

Operating temp. range

SR —
Balancing mode £ Active

E#h+# F Active & Passitive

HEFRBE
Balancing threshold
voltage

2.65V 2.67~2.7V

2.65V

R~ 155 x 32 x 62mm 250 x 115 x 80mm

Size

416 x 190 x 217mm

S6VEBITERHBBIR
36V auxiliary power supply for
electric bicycle

ERERBRDN
KRR
Application principle Low temperature start—up for
motorcycle

R I 3R R Ho i fif B R 4
Wind turbine pitch and other
energy storage systems

BCS
27V 220F

EpLcon

EoLcon
BCS
EoLcon 27V
BCS
2.7V 220F

-
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Electric Double Layer Capacitor

R iR Description of module design

o Hi{k4ri%k Cells separation

o BRBAPEZRAFERNEHITHE, FXNFERMEMBHITHE, MRSERBREARANBEE,

REEAF BT EEREER,

o Cells can be classified by capacitance, internal resistance, leakage current and self discharge to
improve precision of the group matching, so as to improve the reliability and stability of the module.

HERi% it Circuit design

IheE: MIE\ERLEREITEIT

EE: RIFBEPNAAREFERLIET

B -+ E

W BEAEFAEN, SREN. RERUE

Wifl: WI\EAEK, "€ SPI. RS232, RS485, CAN, 12C. SMBUS. LKW 3k i@ ifl % & Ff
EiAXE

PCB: FARLE, FE, W/, TBERS. BHIF

BtinzheE: MASHELABE., TEEARKRETE. EEEREKRKRFTERBRRAE

Function: design by client's requirement.

Property: design by client's applicated load characteristic

Balance mode: active and passitive

Detection: cell's over—charge test, over temperature test, counter charging test, etc.

Communication mode: designed according to client's requirement, such as mode of SPI, RS232,
RS485, CAN. 12C., SMBUS ethernet or optical fiber communication

PCB: sturdy, firm, low internal resistance, high overcurrent, good property of heat dissipation

Additional function: monitoring voltage of every parallel module, calculate surplus capacitance of
module, and even surplus capacitance and conditions of each cell

£ #3i% it Structure design

BEEEAERRE

X HACAM=4i% it

SMER, AESE

FEEZL, BER, MR KEE

HWEE AR, RIEETSWIMEPHEEERER
Cells and module work in coordination

Design by CAM 3D

Simple structure, easy for packing

Firm, high strength, good property of damage resistance
Carefully choose accessories to ensure normal use in hostile environment.
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RAER

Technical Information

IECE =i 75 % IEC Capacity Test Method

FE(V)

HEITHAR:
Capacitance caculation fomula:

_ IX(t2-t1)
U1-U2

Hep:

I: M EHEA Discharge current I=4 x C x UrR(mA)

Ui : #1%8EE Initial voltage U1=0.8 x Ur(V)

U2 : MELFREE Test finish voltage U2=0.4 x Ur(V)

t1: B EEU13T M HIBT B Time corresponding to initial voltage (s) ;

tz : 245 5B EU23T B A9 BT E] Time corresponding to test finish voltage (s) ;

IEC ESRoc il 75 3% IEC ESRpc Test Method |

IE(V)4

Ur : ESRpcit&E AR :
: ESRbc Caculation fomula:

U1-Uz2
I

L

I: A B E 7 Discharge current I1=40 x C x Ur(mA)

Ui : W EB#IAEJE Initial voltage at discharge beginning;

U2 : FE10ms/5 45 R B JE Finish voltage after 10 msec’ s discharge;
At : FEFE BT Time for discharge At=(t2-t1)=10msec
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Electric Double Layer Capacitor

AT EBERESRoclli/5i% Capacity and ESRoc Test Method by six steps

X 27 1B Test steps:
step1: #&E10s;

Rest ( Open Circuit ) 10 seconds;
step2: MHBRNEREBEMEBEUR;

Charge device to its rated voltage at constant current I1;
step3: HE5s;

Rest ( Open Circuit ) 5 seconds;
step4: #E10s, iBFt4, V3;

Rest 10 seconds. Record test time and voltage at end of

test (t4, V3) ;

LB R BRI R Es50%un, iERKi2, va,

0

0 t1 2 48 t4 t5 16 t7 t8 t9 €10 t11 t12 Discharge device to one-halfits rated voltage at constant

12 2

current 2.
it &/~ Caculation fomula:

4 g R d test t, testti dvolt tend of th
ﬁ \£11Eﬂ;ﬁi %ﬁg Capacitance of tha twe cycle_ ecoratestcurren estiime and voltage atena o e
Cdch1 12x(t5-14)/(V3-V4); Cdch2=12x(t11-t10)/(V9-V10); tast 12, £5, V41 ;

Eﬂ;ﬁi EE,EUzlE W BE. Discharge DC internal resistance: : #ESs, B, V5;

ESRdch1=(V5-V4)/12; ESRdch2=(V11-V10)/12; Rest 5 seconds. Record test time and test voltage at end of
# B 7 & Discharge capacitance: the rest (16, V5) ;

Cdch=(Cdch1+Cdch2)/2; E&stepl~step6, FIERWEMER. BEME, HEUBTRKI2ER
FEE E i M P Discharge DCESR: MEZE0AVIULT,

ESRdch=(ESRdch1+ESRdch2)/2; Repeat Step 1 tostep 6. Discharge device to low safe voltage
o 11=12=75mA/F (<0.1V) after the second cycle at current 12.

EAT/EBRK: 15CEARNRXIEERR
Maximum operating current: the maximum current when temperature rised 15C
Imax=\/15*S%/ESRbc

RAEEBR: 1B E1/2UrN R XM BB

Maximum peak current: the maximum current which the capacitor discharges from UR to
1/2Urin 1 second.

Imax=0.5URr/(Rpc+1/C)

TRER: 25 CTEE72/ 6 5 B9ttt i BB 7
Leakage current: the current after 72 hours constant voltage load in 25C

B K& 7FBE 2 Maximum storage energy :
E=0.5CUR?

IR E Power density:
Pd =(0.12*UrR?/ESRbc)/mass
= E Energy density
Ed =(0.5CUR?)/(3600*mass)

20
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Instruction

X EERENERERSE (EDLC ) BEXANRAFRIER. HEFKERITESIE S 63 B 71 4 RA28 X
RAR, BEESRNEKER,

This document provides basic guidelines for application development using Electric Double Layer Capacitors
(EDLC). If there is any questions during your development process that are not answered in the document, please
contact us directly.

1. &ap Lifetime

EDLCEAMFMAILANEXARTE TR, FRHEBKMEHR (ESR) #M, EFURE THE30%. BEHMIEM200%Z
MREEUIEAFGFLILZIRE, EDLCARAEEEAHANMRAHTR, MIFEERK., HHEABEARBENAERN
KER, BREBFFHIRE.

EDICHERETEZTEREMBENEM, BREFRETEER. SRETSSEEGHEE. MRHFLELE, EDLCH
BeFESE, SBERASBRERETH. BSRTEARESRASSSBERRS M. EDLCKkAH L,

The basic end-of life failure mode for the EDLC is a decrease in capacitance and/or an increase in equivalent
series resistance (ESR). Usually take the standard of capacitance decrease by 30% and/or ESR increase to 200% as
the symbol of EDLC life end. Just the performance of EDLC will continue to decay during the application, but not to be
scrapped. When its performance can not keep at the application level required, the super capacitor will be scrapped.

The EDLC's life mainly depends on working voltage and ambient temperature. If the capacitors are placed in high
temperature or work at high voltage, their life time will be shortened. If the applied voltage is over rated voltage for long
time, gas generation will occur inside the EDLC and may result in electrolyte leakage or rupture of safety vent.
Increased ESR at higher temperature will lead to electrolyte decompose inside the EDLC and result in permanent
degradation.

2. RMAMBE Reverse voltage

EDLCHIE., HatkmERMBIAEM ., Eit FEDLCORBEEMRME ., HTHEM—BMHBEN, S—1TEREFFRMIESR
fFESRMIARE. BEAEDLCHREARASSI XA RERHEE, ERENEREFNRE. URE—FRLKBERRR
Bi#t{TREFTE, EDLCHFEGRBEESAKRNEE,

The positive and negative polarity of EDLC are similar in composition. So there’ s no real polarity for EDLC in
theory. To keep consistency of manufacture and products, there’ s negative polarity sign on each capacitor. It is
recommended to keep right polarity, though it will not cause disastrous failure when reverse charge. It will greatly
shorten the life of EDLC when charge it in one polarity for long and then reverse charge.

3. iBEEXRM Temperature performance

FEANTMEDLCHRETIERESEE A-40C~+70C, EDLCES THERETER, BSHAEMETHH, ESRL
F, BRRSBTTERESE, RESEREAIGREAITH, REES. HEMNBBRKNEESHHE™E,

—fgSkit, RMEERESFASI0C, EDLCHEGREMHEBR—F; ERTEFERTEMAN, EDLCHERRETUHS
THEREMASERABEUMERGEE. Ait, BURTEREBREEER. ERETERREEREA, BTHBHE
REE, ESRARARE—METIAR; AREMNESRNAS, BBBAXENSMEMEDLCIERE KA NS L, HEEEMLE
NEERFANEFERELRBEEZ T, BREEEAVTRS S RIERRIERK~RFEFM.

121
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BERYL EDLC normal working temperature is —-40°C~+707C. If the EDLC is applied in higher temperature than rated
temperature, it will cause capacitance decrease quickly, ESR increase and decomposition of electrolyte, which will
produce a large volume of gas, then lead to electrolyte leakage or rupture of safety vent. The higher the temperature
and the longer the time, the performance of EDLC will be worse.

Generally, the ambient temperature raise by every 10°C, the life time of EDLC will shorten by half. At temperature
lower than normal room temperature, it is possible to apply voltages slightly higher than the rated voltage without
significant effects of degradation in performance and reduction in life time. Therefore, it is recommended to use EDLC
in low temperature. At low temperature, increased ESR is only a temporary phenomenon due to the increased viscosity
of the electrolyte and slower movement of the ions. At high temperature, ESR increasing will result in permanent
degradation and electrolyte decomposition inside the EDLC. The total temperature, ambient temperature add internal
temperature rise, should be controlled under the rated maximum temperature. Larger working current and longer life
time can be obtained when introduce cooler environment.

4, 7% Charge method

EDLCEERE I FHERMAEHMmERRMIITYWEERM/BLM, BREFEEE, THEIRFARENFERE, Eit
ARAXBERRETNE. EDLCAIRASMAZ#HITRR, ERFEERR. EERE. BEEIXRYLERERTR (HIWR
) HITHEKTER, WREDLCERMARK, M—MRIAERKEABSREARBBIED,

EDLC stores energy by the physical mechanism of electric charge absorption/desorption at the surface of active
carbon electrode. There is not chemical reaction during charge—-discharge process, so it can be charged or discharged
fast with high current. EDLC can be charged using various methods including constant current, constant power,
constant voltage or by paralleling to an energy source (i.e. battery). If an EDLC is configured in parallel with a battery,
adding a low value resistor in series will increase the life of the battery.

5. EREX Series connection

MFAEHEAMS, EAVEDLCHEEIR (2.7Va3.0V) , FEALTFEKEARLINESRENERER, ATED
EDLCERAMMEM LARMMES, MRINEBRHEUNIEEAKTITMEREALRS L,

The voltage of single EDLC is too low (2.7V or 3.0V) for most applications. So EDLC connection in series is used to
obtain higher voltage for those application. Since there is slight difference between each EDLC in capacitance and
resistance, circuit balance should be considered in the module to prevent single cell exceeds the rated voltage during
charge, which would cause performance degradation of the module.

6. 12#% Welding

REIASSHEDLCREMRERK., REIAELFH, EDLCIEEZM BRI TEMEES]:
AHEIBEDLCEANCER@EHES S, REEHESHSURM LM LIRS,

* BREDLC/MBEE R SPCBHEECHKEZEM, EHEEISSSHEERHIME,

* B EEDLCAERFBH BB ETIE, MUBIERESER,

o FIRHE:

BIREDLCSMBEE SiEskEm, TNEESRUSME,; BEREZIVETIS0T, BEFEMED T4, HRF
RER ISk SEDLCIE I B it Rt i, MEEHRSHEDLCHERR,

o RIEIR:

APCBHUM AR EiZ60f 5, MMBERTF100C, REBMEHEEEIXE0.8mmEEE,

TRFEREEENEATSHESA:

Wave soldering information listed in following table is used only for leads type EDLC:
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o [O]FIg:
BRAEMEEBRRPTEN ERIEEEE, TMEDLCTEEMSEHERIERE , MEERIM RS EEmH G EITEE,

Excessive heat may result in deterioration of the electrical properties of the EDLC and electrolyte leakage or
internal pressure increasing. Follow the specific soldering instructions listed as below:

* Do notdip EDLC body into melted solder. Only the lead or welded leg of the EDLC can immerse solder.

* Ensure there is no direct contact between the sleeve of the EDLC and the PCB or any other component.
Excessive heat may cause sleeve to shrink or crack.

+ Avoidinstalling the EDLC on the exposed circuit board to prevent electrical shorts

® Hand welding:

Do not contact the sleeve of EDLC with soldering iron, otherwise the sleeve will melt or rupture. The recommended
temperature of the soldering rod tip is less than 350°C and the solder duration should be less than 4 seconds. Minimize
the time that the soldering iron is in direct contact with the terminals of the EDLC, as excessive heat of the terminal of
EDLC may lead to deterioration of EDLC.

® Wave soldering:

Use a preheating time not more than 60 seconds for PCB, and preheating temperature should be limited to less
than 100°C. Let the thickness of immersion tin layer to be 0.8mm or thicker.

e Reflow soldering:

Do not use reflow soldering unless there are specific rated soldering temperature. Use infrared or convection
heating method on the EDLC instead.

7. QUREHR Ripple Current

EDLCHIt THEBERREFESNANE, EYKBRRTESZTNHNAENZMTMEESRAST, FoHE, ATH
RS HIEH BBE SR, ESRIEMR FHmEEE, BWERKAYKRRT LEMEDLCREBEEMABEIC,

EDLC has a higher resistance than aluminum electrolytic capacitor, so it is more susceptible to internal heat
generation when exposed to ripple current. The maximum ripple current recommended should not increase the surface
temperature of the EDLC by more than 3° C, to avoid heat generation which leads to electrolyte decomposition,
increased ESR and reduced life time.

8. M"fF Storage
AEEUTHERKHAMEFEDLC:

o BE/ERRS.

o BEES, BLRE,

o HESK, #k, MEHTHEREMR,
HESEMERE, B, MBS ESEEMR,
S AR FR o
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Do not store the EDLC in the following environments:

® High temperature / high humidity environments.

® Direct sunlight, dust environment.

® Direct contact with the water, salt, oil or other chemicals.

® Direct contact with corrosive materials, acids, alkalies or toxic gases.
Shock or vibration environments.

9. i8f5 Transportation

EDLCHI E BRIz % 3 ZIUS DOT ((Z# &B) /IATARI ML & ; IE 7 B9 E BR 18 % 7= & %% 79 £ UN3499 Capacitor: electric
double layer (with an energy storage capacity greater than 0.3Wh) (REEE B &, EE=2XTF0.3Wh )

EDLC are regulated by the US DOT / IATA transportation regulations. Proper shipping name for EDLC is UN3499
CAPACITOR, electric double layer (with an energy storage capacity greater than 0.3Wh).

10, 2SS MATERF Emergency procedures

MRRIMEDLCH AR BB SR, MIZAEFASEDLCEZMBIRERM AR, iLHRER, AFHTEMLE, ALk
HFEMEIAMEDLC; MREDLCRARBHRBITH, BERAKRZTNMBMRZTEHHER (MSDS) ,
MREFETHBER:
o FZRk#EAR: RMEEKFE KBRS R,
o MRESHEAL. RMmENB K EREEAME, HE,
o IREL: ILADAKEA, ME,

If you detect the EDLC overheating or if you smell unique odor, immediately disconnect any power or load to the
EDLC. Allow the EDLC to cool down, then dispose it properly. Do not expose your face or hands to an overheating
EDLC. Contact the factory for a Material Safety Data Sheet if the EDLC leaks or vents.

If exposed to electrolyte:

e Skin contact: Use soap and water thoroughly wash skin.

® Eye contact: Flush with flowing water or saline, and immediately ask for medical treatment.

® |ngestion: Immediately wash with water and ask for medical treatment.

11, —fE=R L= E General safety consideration

EDLCEFEAINIXNTER, EBHEBEMEZEIVUT, MEBEERFERERE,

MELEFE. REFTHE., KRN EF150CH#, EDLCERRELZ4AHBRRBHE, FEERK. RlF. FRNIFE
EDLC, AW RSHATRARENTREHIREG -

AEREEFEDLC, MNRFELMERENLE,

Make sure the EDLC is discharged to below 0.1V at the end of use or test to avoid potential safety hazard caused
by short circuit.

EDLC may vent or rupture if overcharged, reverse charged, incinerated or heated above 150° C. Do not crush,
mutilate, nail penetrate or disassemble the EDLC. Abuse of EDLC may result in high temperature on aluminum shell
which may cause burn hazard.

Do not carelessly dispose EDLC in trash, but dispose according to local regulations.
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Qualification
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